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DETAILED ACTION 

1. This office action is in response to application 10/603,734 and Amendment 
filed on 07/10/2007. Applicants have amended independent claims 1, 8, 10, 12, 22, 28 
and 30 and included additional limitation, such as: "a selection between the first and 
second data input terminals is determined solely by a first value stored in a first 
memory cell controlling the programmable routing multiplexer ". Claims 18-21 are 
withdrawn from further consideration pursuant to 37 CFR 1 .142(b), as being drawn to a 
nonelected claims. Claims 1-31 remain pending in the application. 

2. By amending claims 1 , 8, 10, 12, 22, 28 and 30, which necessitates a 
changing the ground for rejection, and the fact that claims 2-7, 9, 1 1 , 13-17, 23-27, 29 
and 31 are dependent from claims 1, 8, 10, 12, 22, 28 and 30 accordingly, the new 
rejection of claims 1-17 and 22-31 was necessitated by applicant's amendment. 

Specification 

3. The disclosure is objected to because of the following informalities: replace 
"Placement module 701 can be" with - Placement module 710 can be - (page 13, 
paragraph 49). 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States . 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claims 1-17 and 22-31 are rejected under 35 U.S.C. 102(e) as being 
unpatentable by Bauer (US Patent 6,671 ,202). 

5. As to claims 1. 8, 10, 12. 22. 28 and 30 Bauer describes: 

(1) A method of implementing a design in a programmable logic device (PLD) to 
reduce susceptibility to single-event upsets (SEUs) (The invention relates to circuit 
structures susceptible to single event upsets, such as those in programmable logic 
devices (PLDs) . More particularly, the invention relates to programmable circuit 
structures on which single event upsets have a reduced impact col. 1 , 11.6-1 1 ), the 
design comprising source logic, destination logic, and a node coupled between the 
source logic and the destination logic (logic blocks are interconnected using 
programmable interconnect points (PIPs) . A PIP can be, for example, a pass gate - 
col.1, II. 25-28), the method comprising: 

assigning the source logic to a first logic block in the PLD (The various logic 
blocks are interconnected by a programmable interconnect structure that includes a 
large number of programmable interconnect lines (e.g.. metal wires). ... logic blocks 
(LBs) are interconnected by using/placing programmable interconnect points (PIPs). 
wherein PIPs are pass gates, which are placed in between two nodes/LBs and are 
programmed to pass signal between nodes/LBs/source/destination - col.1. II. 22-32. 
These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1, II. 51-57, wherein pass 
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gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs. 6-7 and col.7, II.37-40; col. 7, II. 58-62) 
(col.1, II.22-32; col. 1, II. 51-57; col.7, II.37-40; col.7, II.58-62; Figs.6-7); 

assigning the destination logic to a second logic block in the PLD (The various 
logic blocks are interconnected by a programmable interconnect structure that includes 
a large number of programmable interconnect lines (e.g.. metal wires). ... logic blocks 
(LBsVare interconnected by using/placing programmable interconnect points (PIPs), 
wherein PIPs are pass gates, which are placed in between two nodes/LBs and are 
programmed to pass signal between nodes/LBs/source/destination - col.1. II.22-32. 
These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1, II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs.6-7 and col.7, II.37-40; col.7, II. 58-62) 
(col.1, II.22-32; col.1, II. 51-57; col.7, II.37-40; col.7, II.58-62; Figs.6-7); 

identifying first and second data input terminals of a programmable routing 
multiplexer in the PLD (FIG. 1 shows an exemplary programmable circuit ... The circuit 
of FIG. 1 is a programmable multiplexer circuit that includes several pass gates ... The 
circuit selects one of several different input signals and passes the selected signal to an 
output node ... The circuit of FIG. 1 includes 16 input terminals IN0-IN1 5 — col.1 . II. 50- 
59), wherein a selection between the first and second data input terminals is determined 
solely (The circuit of FIG. 1 includes 16 input terminals IN0-IN15 and 20 pass gates 
100-115. 120-123 that selectively pass one of signals IN0-IN15 . respectively, to an 
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internal node INT , (In the present specification, the same reference characters are 
used to refer to terminals, signal lines, and their corresponding signals ) - col.1 , II. 58-63) 
by a first value stored in a first memory cell controlling the programmable routing 
multiplexer (The programmable multiplexer circuit of FIG. 1 operates as shown in Table 
1_. At most, one of memory cells M4-M7 and one of memory cells M0-M3 can be 
configured with a high value at any given time. ? .. The one of memory cells M0-M3 with 
a high value then selects one of the signals on nodes INT0-INT3 to be passed to node 
[NT, and hence to output node OUT - col.2, 11.1 3-22 . . . the multiplexer circuit of FIG. 5 
is first configured to enable pass gates 520 and 500, i.e., input signal IN0 is selected. To 
reconfigure the multiplexer circuit to select input signal IN15 instead of input signal IN0, 
memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value . Otherwise, the enable 
values in memory cells MCO and MC4 will hold memory cells MC3 and MC7 at the 
disable value and prevent their reconfiguration - col. 7, 11.1-14) (col.1, II. 50-56; col.2, 
11.13-22; col.7, 11.1-14); 

routing the node on a first routing path between the first and second logic blocks 
( logic blocks (LBs) are interconnected by using programmable interconnect points 
(PIPs), wherein PIPs are pass gates, which are placed in between two nodes/LBs and 
are programmed to pass signal between nodes/LBs/source/destination - col.1 , II. 22-32. 
These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1 , II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
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other LB/node (destination) as shown in Figs.6-7 and col.7, II.37-40; col.7, II.58-62), 
wherein the first routing path traverses the programmable routing multiplexer via the first 
data input terminal (the multiplexer circuit of FIG. 5 is part of a PLD (programmable logic 
device) , . . . For example, assume the multiplexer circuit of FIG. 5 is first configured to 
enable pass gates 520 and 500 , i.e.. input signal INO is selected - col.7, 11.1-8); and 

routing the node on a second routing path between the first and second logic 
blocks (logic blocks (LBs) are interconnected by using/placing programmable 
interconnect points (PIPs) t wherein PIPs are pass gates, which are placed in between 
two nodes/LBs and are programmed to pass signal between 
nodes/LBs/source/destination - col.1, II.22-32. These PIPs/pass gates implement 
selection/assignment one of several different input signals and passes the selected 
signal to an output node -col.1 , II. 51-57, wherein pass gates/PIPs are programmed to 
pass signal selectively from one LB/node (source) to an other LB/node (destination) as 
shown in Figs.6-7 and col.7, II. 37-40; col.7, II. 58-62), wherein the second routing path 
traverses the programmable routing multiplexer via the second data input terminal (To 
reconfigure the multiplexer circuit to select input signal IN15 instead of input signal INO, 
memory cells MC0 and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value - col.7, 11.8-14); 

(8) A computer-readable storage medium comprising computer-executable code 
for implementing a design in a programmable logic device (PLD) to reduce susceptibility 
to single-event upsets (SEUs) (The invention relates to circuit structures susceptible to 
single event upsets, such as those in programmable logic devices (PLDs) . More 
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particularly, the invention relates to programmable circuit structures on which single 
event upsets have a reduced impact col. 1, 11.6-1 1), the design comprising source logic, 
destination logic, and a node coupled between the source logic and the destination logic 
( logic blocks are interconnected using programmable interconnect points (PIPs) . A PIP 
can be, for example, a pass gate - col.1 , II. 25-28), the medium comprising (Abstract): 

assigning the source logic to a first logic block in the PLD (The various logic 
blocks are interconnected by a programmable interconnect structure that includes a 
large number of programmable interconnect lines (e.g., metal wires). ... logic blocks 
(LBs) are interconnected by using/placing programmable interconnect points (PIPs), 
wherein PIPs are pass gates, which are placed in between two nodes/LBs and are 
programmed to pass signal between nodes/LBs/source/destination - col.1. II. 22-32. 
These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1 , II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs. 6-7 and col. 7, II. 37-40; col. 7, II. 58-62) 
(col.1, II.22-32; col.1, II. 51-57; col.7, II.37-40; col.7, II.58-62; Figs.6-7); 

assigning the destination logic to a second logic block in the PLD (The various 
logic blocks are interconnected by a programmable interconnect structure that includes 
a large number of programmable interconnect lines (e.g.. metal wires). ... logic blocks 
(LBs) are interconnected by using/placing programmable interconnect points (PIPs). 
wherein PIPs are pass gates, which are placed in between two nodes/LBs and are 
programmed to pass signal between nodes/LBs/source/destination - col.1, II.22-32. 
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These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1 , II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs. 6-7 and col.7, II.37-40; col.7, II. 58-62) 
(col.1, II.22-32; col. 1, II. 51-57; col.7, II.37-40; col.7, II.58-62; Figs.6-7); 

identifying first and second data input terminals of a programmable routing 
multiplexer in the PLD (FIG. 1 shows an exemplary programmable circuit ... The circuit 
of FIG. 1 is a programmable multiplexer circuit that includes several pass gates ... The' 
circuit selects one of several different input signals and passes the selected signal to an 
output node . . . The circuit of FIG. 1 includes 16 input terminals IN0-IN15 - col. 1 , II. 50- 
59), wherein a selection between the first and second data input terminals is determined 
solely (The circuit of FIG. 1 includes 16 input terminals IN0-IN15 and 20 pass gates 
100-115. 120-123 that selectively pass one of signals IN0-IN15 . respectively, to an 
internal node INT . (In the present specification, the same reference characters are 
used to refer to terminals, signal lines, and their corresponding signals ) - col.1 , II. 58-63) 
by a first value stored in a first memory cell controlling the programmable routing 
multiplexer (The programmable multiplexer circuit of FIG. 1 operates as shown in Table 
1. At most, one of memory cells M4-M7 and one of memory cells M0-M3 can be 
configured with a high value at any given time. . . . The one of memory cells M0-M3 with 
a high value then selects one of the signals on nodes INT0-INT3 to be passed to node 
INT . and hence to output node OUT - col.2, 11.13-22 ... the multiplexer circuit of FIG. 5 
is first configured to enable pass gates 520 and 500, i.e., input signal IN0 is selected. To 
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reconfigure the multiplexer circuit to select input signal IN15 instead of input signal INO, 
memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value . Otherwise, the enable 
values in memory cells MCO and MC4 will hold memory cells MC3 and MC7 at the 
disable value and prevent their reconfiguration - col.7, 11.1-14) (col.1, II. 50-56; col.2, 
11.13-22; col.7, 11.1-14); 

routing the node on a first routing path between the first and second logic blocks 
( logic blocks (LBs) are interconnected by using programmable interconnect points 
(PIPs). wherein PIPs are pass gates, which are placed in between two nodes/LBs and 
are programmed to pass signal between nodes/LBs/source/destination - col.1 , II.22-32. 
These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1, II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs.6-7 and col.7, II. 37-40; col.7, II.58-62), 
wherein the first routing path traverses the programmable routing multiplexer via the first 
data input terminal (the multiplexer circuit of FIG. 5 is part of a PLD (programmable logic 
device) . ... For example, assume the multiplexer circuit of FIG. 5 is first configured to 
enable pass gates 520 and 500 . i.e., input signal INO is selected - col.7. 11.1-8); and 
routing the node on a second routing path between the first and second logic blocks 
(logic blocks (LBs) are interconnected by using/placing programmable interconnect 
points (PIPs). wherein PIPs are pass gates, which are placed in between two 
nodes/LBs and are programmed to pass signal between nodes/LBs/source/destination 
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- col.1 , II.22-32. These PIPs/pass gates implement selection/assignment one of several 
different input signals and passes the selected signal to an output node -col.1 , II. 51-57, 
wherein pass gates/PIPs are programmed to pass signal selectively from one LB/node ' 
(source) to an other LB/node (destination) as shown in Figs. 6-7 and col. 7, II. 37-40; 
col. 7, II. 58-62), wherein the second routing path traverses the programmable routing 
multiplexer via the second data input terminal ( To reconfigure the multiplexer circuit to 
select input signal IN15 instead of input signal INO, memory cells MCO and MC4 must 
be reconfigured to a disable value before reconfiguring memory cells MC3 and MC7 to 
an enable value - col. 7, 11.8-14); 

(10) A computer system comprising computer-executable code for implementing 
a design in a programmable logic device (PLD) to reduce susceptibility to single-event 
upsets (SEUs) (The invention relates to circuit structures susceptible to single event 
upsets, such as those in programmable logic devices (PLDs) . More particularly, the 
invention relates to programmable circuit structures on which single event upsets have 
a reduced impact col. 1, 11.6-1 1), the design comprising source logic, destination logic, 
and a node coupled between the source logic and the destination logic ( logic blocks are 
interconnected using programmable interconnect points (PIPs) . A PIP can be, for 
example, a pass gate - col.1 , II.25-28), the system comprising (col.4, 11.10-19): 

assigning the source logic to a first logic block in the PLD (The various logic 
blocks are interconnected by a programmable interconnect structure that includes a 
large number of programmable interconnect lines (e.g., metal wires). . . . logic blocks 
(LBs) are interconnected by using/placing programmable interconnect points (PIPs). 



Application/Control Number: 10/603,734 Page 1 1 

Art Unit: 2825 

wherein PIPs are pass gates, which are placed in between two nodes/LBs and are 
programmed to pass signal between nodes/LBs/source/destination - col.1, II.22-32. 
These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -eol.1, II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs.6-7 and col.7, II. 37-40; col. 7, II. 58-62) 
(col.1, II.22-32; col.1, II. 51-57; col.7, II.37-40; col.7, II.58-62; Figs.6-7); 

assigning the destination logic to a second logic block in the PLD (The various 
logic blocks are interconnected by a programmable interconnect structure that includes 
a large number of programmable interconnect lines (e.g., metal wires). ... logic blocks 
(LBs) are interconnected by using/placing programmable interconnect points (PIPs), 
wherein PIPs are pass gates, which are placed in between two nodes/LBs and are 
programmed to pass signal between nodes/LBs/source/destination - col.1, II.22-32. 
These* PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1 , II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs.6-7 and col.7, II.37-40; col.7, II. 58-62) 
(col.1, II.22-32; col.1, II. 51-57; col.7, II.37-40; col.7, II.58-62; Figs.6-7); 

identifying first and second data input terminals of a programmable routing 
multiplexer in the PLD (FIG. 1 shows an exemplary programmable circuit ... The circuit 
of FIG. 1 is a programmable multiplexer circuit that includes several pass gates ... The 
circuit selects one of several different input signals and passes the selected signal to an 
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output node ... The circuit of FIG. 1 includes 16 input terminals IN0-IN15 — col.1. II. 50- 
59), wherein a selection between the first and second data input terminals is determined 
solely (The circuit of FIG. 1 includes 16 input terminals IN0-IN15 and 20 pass gates 
100-115. 120-123 that selectively pass one of signals IN0-IN15 . respectively, to an 
internal node INT . (In the present specification, the same reference characters are 
used to refer to terminals, signal lines, and their corresponding signals ) - col.1 , II.58-63) 
by a first value stored in a first memory cell controlling the programmable routing 
multiplexer (The programmable multiplexer circuit of FIG. 1 operates as shown in Table 

I. At most, one of memory cells M4-M7 and one of memory cells M0-M3 can be 
configured with a high value at any given time. ... The one of memory cells M0-M3 with 
a high value then selects one of the signals on nodes INT0-INT3 to be passed to node 
INT . and hence to output node OUT - col.2, 11.13-22 ... the multiplexer circuit of FIG. 5 
is first configured to enable pass gates 520 and 500, i.e., input signal I NO is selected. To 
reconfigure the multiplexer circuit to select input signal IN15 instead of input signal I NO, 
memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value . Otherwise, the enable 
values in memory cells MCO and MC4 will hold memory cells MC3 and MC7 at the 
disable value and prevent their reconfiguration - col.7, 11.1-14) (col.1 , II.50-56; col.2, 

II. 13-22; col.7, 11.1-14); 

routing the node on a first routing path between the first and second logic blocks 
( logic blocks (LBs) are interconnected by using programmable interconnect points 
(PIPs). wherein PIPs are pass gates, which are placed in between two nodes/LBs and 



Application/Control Number: 1 0/603,734 Page 1 3 

Art Unit: 2825 

are programmed to pass signal between nodes/LBs/source/destination - col.1 , II. 22-32. 
These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1 , II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs.6-7 and col. 7, II.37-40; col. 7, II. 58-62), 
wherein the first routing path traverses the programmable routing multiplexer via the first 
data input terminal (the multiplexer circuit of FIG. 5 is part of a PLD (programmable logic 
device) . ... For example, assume the multiplexer circuit of FIG. 5 is first configured to 
enable pass gates 520 and 500 . i.e., input signal I NO is selected - col.7, 11.1-8); and 
routing the node on a second routing path between the first and second logic blocks 
(logic blocks (LBs) are interconnected bv using/placing programmable interconnect 
points (PIPs). wherein PIPs are pass gates, which are placed in between two 
nodes/LBs and are programmed to pass signal between nodes/LBs/source/destination 
- col.1 , II.22-32. These PIPs/pass gates implement selection/assignment one of several 
different input signals and passes the selected signal to an output node -col.1 , II. 51-57, 
wherein pass gates/PIPs are programmed to pass signal selectively from one LB/node 
(source) to an other LB/node (destination) as shown in Figs.6-7 and col.7, II. 37-40; 
col.7, II. 58-62), wherein the second routing path traverses the programmable routing 
multiplexer via the second data input terminal (To reconfigure the multiplexer circuit to 
select input signal IN 15 instead of input signal IN0, memory cells MC0 and MC4 must 
be reconfigured to a disable value before reconfiguring memory cells MC3 and MC7 to 
an enable value - col.7, 11.8-14); 
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(12) A method of implementing a design in a programmable logic device (PLD) to 
reduce susceptibility to single-event upsets (SEUs) (The invention relates to circuit 
structures susceptible to single event upsets, such as those in programmable logic 
devices (PLDs) . More particularly, the invention relates to programmable circuit 
structures on which single event upsets have a reduced impact col. 1 , 11.6-1 1 ), the 
design comprising source logic, destination logic, and a node coupled between the 
source logic and the destination logic ( logic blocks are interconnected using 
programmable interconnect points (PIPs) . A PIP can be, for example, a pass gate - 
col.1, II. 25-28), the method comprising: 

generating a PLD placement wherein the source logic is assigned to a first logic ; 
block in the PLD and the destination logic is assigned to a second logic block in the PLD 
(The various logic blocks are interconnected by a programmable interconnect structure 
that includes a large number of programmable interconnect lines (e.g., metal wires). . . . 
logic blocks (LBs) are interconnected by using/placing programmable interconnect 
points (PIPs), wherein PIPs are pass gates, which are placed in between two 
nodes/LBs and are programmed to pass signal between nodes/LBs/source/destination 
- col.1, II. 22-32. These PIPs/pass gates implement selection/assignment one of several 
different input signals and passes the selected signal to an output node -col.1. II. 51-57, 
wherein pass gates/PIPs are programmed to pass signal selectively from one LB/node 
(source) to an other LB/node (destination) as shown in Figs.6-7 and col" 7, II. 37-40; 
col.7, II.58-62) (col.1, II.22-32; col.1, II. 51-57; col.7, II.37-40; col.7, II.58-62; Figs.6-7); 
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routing the node on a first routing path between the first and second logic blocks 
( logic blocks (LBs) are interconnected by using programmable interconnect points 
(PIPs), wherein PIPs are pass gates, which are placed in between two nodes/LBs and 
are programmed to pass signal between nodes/LBs/source/destination - col.1 , II. 22-32. 
These PIPs/pass gates implement selection/assignment one of several different input 
signals and passes the selected signal to an output node -col.1 , II. 51-57, wherein pass 
gates/PIPs are programmed to pass signal selectively from one LB/node (source) to an 
other LB/node (destination) as shown in Figs. 6-7 and col.7, II. 37-40; col. 7, II. 58-62), 
wherein the first routing path traverses the programmable routing multiplexer via the first 
data input terminal (the multiplexer circuit of FIG. 5 is part of a PLD (programmable logic 
device) , ... For example, assume the multiplexer circuit of FIG. 5 is first configured to 
enable pass gates 520 and 500 . i.e.. input signal INO is selected - col.7, 11.1-8); 

identifying first and second data input terminals of a programmable routing 
multiplexer in the PLD (FIG. 1 shows an exemplary programmable circuit ... The circuit 
of FIG. 1 is a programmable multiplexer circuit that includes several pass gates ... The 
circuit selects one of several different input signals and passes the selected signal to an 
output node ... The c ircuit of FIG. 1 includes 16 input terminals IN0-IN15 - col.1. II. 50- 
59), wherein a selection between the first and second data input terminals is determined 
solely (The circuit of FIG. 1 includes 16 input terminals IN0-IN15 and 20 pass gates 
100-115. 120-123 that selectively pass one of signals IN0-IN15 . respectively, to an 
internal node INT . (In the present specification, the same reference characters are 
used to refer to terminals, signal lines, and their corresponding signals ) - col.1 , II. 58-63) 
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by a first value stored in a first memory cell controlling the programmable routing 
multiplexer (The programmable multiplexer circuit of FIG. 1 operates as shown in Table 

I. At most, one of memory cells M4-M7 and one of memory cells M0-M3 can be 
configured with a high value at any given time. . . . The one of memory cells M0-M3 with 
a high value then selects one of the signals on nodes INT0-INT3 to be passed to node 
INT . and hence to output node OUT - col.2, 11.1 3-22 . . . the multiplexer circuit of FIG. 5 
is first configured to enable pass gates 520 and 500, i.e., input signal IN0 is selected. To 
reconfigure the multiplexer circuit to select input signal IN15 instead of input signal IN0, 
memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value . Otherwise, the enable 
values in memory cells MCO and MC4 will hold memory cells MC3 and MC7 at the 
disable value and prevent their reconfiguration - col. 7, 11.1-14) (col.1, II. 50-56; col.2, 

II. 13-22; col.7, 11.1-14); and 

routing the node on a second routing path between the first and second logic 
blocks ( logic blocks (LBs) are interconnected bv using/placing programmable 
interconnect points (PIPs). wherein PIPs are pass gates, which are placed in between 
two nodes/LBs and are programmed to pass signal between 
nodes/LBs/source/destination - col.1 . II.22-32. These PIPs/pass gates implement 
selection/assignment one of several different input signals and passes the selected 
signal to an output node -col.1, II. 51-57, wherein pass gates/PIPs are programmed to 
pass signal selectively from one LB/node (source) to an other LB/node (destination) as 
shown in Figs. 6-7 and col.7, II. 37-40; col.7, II.58-62), wherein the second routing path 
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traverses the programmable routing multiplexer via the second data input terminal (To 
reconfigure the multiplexer circuit to select input signal IN 15 instead of input signal INO, 
memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value - col. 7, 11.8-14); 

(22) A method of implementing a design in a programmable logic device (PLD) to 
reduce susceptibility to single-event upsets (SEUs), (The invention relates to circuit 
structures susceptible to single event upsets, such as those in programmable logic 
devices (PLDs) . More particularly, the invention relates to programmable circuit 
structures on which single event upsets have a reduced impact col. 1 , 11.6-1 1 ), the 
design comprising source logic, destination logic, and a node coupled between the 
source logic and the destination logic (logic blocks are interconnected using 
programmable interconnect points (PIPs) . A HP can be, for example, a pass gate - 
col.1, II. 25-28), the method comprising: 

identifying first and second data input terminals of a programmable routing 
multiplexer in the PLD (FIG. 1 shows an exemplary programmable circuit ... The circuit 
of FIG. 1 is a programmable multiplexer circuit that includes several pass gates ... The 
circuit selects one of several different input signals and passes the selected signal to an 
output node ... The circuit of FIG. 1 includes 16 input terminals IN0-IN15 - col.1 . II. 50- 
59), wherein a selection between the first and second data input terminals is determined 
solely (The circuit of FIG. 1 includes 16 input terminals IN0-IN15 and 20 pass gates 
100-115. 120-123 that selectively pass one of signals IN0-IN15 . respectively, to an 
internal node INT . (In the present specification, the same reference characters are 
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used to refer to terminals, signal lines, and their corresponding signals ) - col.1 , II. 58-63) 
by a first value stored in a first memory cell controlling the programmable routing 
multiplexer (The programmable multiplexer circuit of FIG. 1 operates as shown in Table 

I. At most, one of memory cells M4-M7 and one of memory cells M0-M3 can be 
configured with a high value at any given time. . . . The one of memory cells M0-M3 with 
a high value then selects one of the signals on nodes INT0-INT3 to be passed to node 
INT . and hence to output node OUT - col. 2, 11.13-22 ... the multiplexer circuit of FIG. 5 
is first configured to enable pass gates 520 and 500, i.e., input signal IN0 is selected. To 
reconfigure the multiplexer circuit to select input signal IN15 instead of input signal IN0, 
memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value . Otherwise, the enable 
values in memory cells MCO and MC4 will hold memory cells MC3 and MC7 at the 
disable value and prevent their reconfiguration - col. 7, 11.1-14) (col.1, II. 50-56; col .2, 

II. 13-22; col.7, 11.1-14); 

routing a node in the design to the first data input terminal (For example, assume 
the multiplexer circuit of FIG. 5 is first configured to enable pass gates 520 and 500 . i.e., 
input signal INO/first data input terminal is selected - col.7. 11.1-8); and 

routing the node to the second data input terminal (To reconfigure the multiplexer 
circuit to select input signal IN15/the second data input terminal instead of input signal 
I NO, memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value - col.7, 11.8-14); 
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(28) A computer-readable storage medium comprising computer-executable 
code for implementing a design in a programmable logic device (PLD) to reduce 
susceptibility to single-event upsets (SEUs) (The invention relates to circuit structures 
susceptible to single event upsets, such as those in programmable logic devices 
(PLDs) . More particularly, the invention relates to programmable circuit structures on 
which single event upsets have a reduced impact col. 1 , 11.6-1 1 ), the design comprising 
source logic, destination logic, and a node coupled between the source logic and the 
destination logic ( logic blocks are interconnected using programmable interconnect 
points (PIPs) . A PIP can be, for example, a pass gate - col,1 . II.25-28), the medium 
comprising (Abstract): 

identifying first and second data input terminals of a programmable routing 
multiplexer in the PLD (FIG. 1 shows an exemplary programmable circuit ... The circuit 
of FIG. 1 is a programmable multiplexer circuit that includes several pass gates ... The 
circuit selects one of several different input signals and passes the selected signal to an 
output node ... The c ircuit of FIG. 1 includes 16 input terminals IN0-IN1 5 - col. 1. II. 50- 
59), wherein a selection between the first and second data input terminals is determined 
solely (The circuit of FIG. 1 includes 1 6 input terminals IN0-IN1 5 and 20 pass gates 
100-115, 120-123 that selectively pass one of signals IN0-IN15 , respectively, to an 
internal node INT . (In the present specification, the same reference characters are 
used to refer to terminals, signal lines, and their corresponding signals ) - col.1 , II. 58-63) 
by a first value stored in a first memory cell controlling the programmable routing 
multiplexer (The programmable multiplexer circuit of FIG. 1 operates as shown in Table 
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I. At most, one of memory cells M4-M7 and one of memory cells M0-M3 can be 
configured with a high value at any given time. . . . The one of memory cells M0-M3 with 
a high value then selects one of the signals on nodes INT0-INT3 to be passed to node 
INT . and hence to output node OUT - col.2, 11.13-22 ... the multiplexer circuit of FIG. 5 
is first configured to enable pass gates 520 and 500, i.e., input signal IN0 is selected. To 
reconfigure the multiplexer circuit to select input signal IN 15 instead of input signal IN0, 
memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value . Otherwise, the enable 
values in memory cells MCO and MC4 will hold memory cells MC3 and MC7 at the 
disable value and prevent their reconfiguration - col. 7, 11.1-14) (col.1 , II.50-56; col.2, 

II. 13-22; col.7, 11.1-14); 

routing a node in the design to the first data input terminal (For example, assume 
the multiplexer circuit of FIG. 5 is first configured to enable pass gates 520 and 500 . i.e., 
input signal INO/first data input terminal is selected - col.7. 11.1-8); and 

routing the node to the second data input terminal (To reconfigure the multiplexer 
circuit to select input signal IN15/the second data input terminal instead of input signal 
IN0, memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value - col.7, 11.8-14); 

(10) A computer system comprising computer-executable code for implementing 
a design in a programmable logic device (PLD) to reduce susceptibility to single-event 
upsets (SEUs) (The invention relates to circuit structures susceptible to single event 
upsets, such as those in programmable logic devices (PLDs) . More particularly, the 
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invention relates to programmable circuit structures on which single event upsets have 
a reduced impact col. 1 , 11.6-1 1 ), the design comprising source logic, destination logic, 
and a node coupled between the source logic and the destination logic ( logic blocks are 
interconnected using programmable interconnect points (PIPs) . A P[P can be, for 
example, a pass gate - col.1 . II.25-28), the system comprising (col.4, 11.10-19): 

identifying first and second data input terminals of a programmable routing 
multiplexer in the PLD (FIG. 1 shows an exemplary programmable circuit ... The circuit 
of FIG. 1 is a programmable multiplexer circuit that includes several pass gates ... The 
circuit selects one of several different input signals and passes the selected signal to an 
output node ... The c ircuit of FIG. 1 includes 16 input terminals IN0-lN15 -col.1, II. 50- 
59), wherein a selection between the first and second data input terminals is determined 
solely (The circuit of FIG. 1 includes 16 input terminals IN0-IN15 and 20 pass gates 
100-115. 120-123 that selectively pass one of signals IN0-IN15 . respectively, to an 
internal node INT . (In the present specification, the same reference characters are 
used to refer to terminals, signal lines, and their corresponding signals ) - col.1 , II. 58-63) 
by a first value stored in a first memory cell controlling the programmable routing 
multiplexer (The programmable multiplexer circuit of FIG. 1 operates as shown in Table 
1- At most, one of memory cells M4-M7 and one of memory cells M0-M3 can be 
configured with a high value at any given time. . . . The one of memory cells M0-M3 with 
a high value then selects one of the signals on nodes INT0-INT3 to be passed to node 
INT , and hence to output node OUT - col.2, 11.13-22 ... the multiplexer circuit of FIG. 5 
is first configured to enable pass gates 520 and 500, i.e., input signal IN0 is selected. To 
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reconfigure the multiplexer circuit to select input signal IN15 instead of input signal INO, 
memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value . Otherwise, the enable 
values in memory cells MCO and MC4 will hold memory cells MC3 and MC7 at the 
disable value and prevent their reconfiguration - col.7, 11.1-14) (col.1, II. 50-56; col.2, 
11.13-22; col.7, 11.1-14); 

routing a node in the design to the first data input terminal (For example, assume 
the multiplexer circuit of FIG. 5 is first configured to enable pass gates 520 and 500 . i.e., 
input signal INO/first data input terminal is selected - col.7. 11.1-8); and 

routing the node to the second data input terminal (To reconfigure the multiplexer 
circuit to select input signal IN15/the second data input terminal instead of input signal 
INO, memory cells MCO and MC4 must be reconfigured to a disable value before 
reconfiguring memory cells MC3 and MC7 to an enable value - col.7, 11.8-14). 

6. As to claims 2-7. 9. 1 1 . 13-17. 23-27. 29 and 31 Bauer recites: 

(2) , (13), (23) The method further comprising identifying a third data input 
terminal of the programmable routing multiplexer (The circuit of FIG. 4 includes four 
input terminals IN0-IN3 and four pass gates 420-423 that selectively pass one of signals 
IN0-IN3 . respectively, to an output terminal PCOUT - col.5, II.45-54); 

(3) , (14), (24) The method, wherein the PLD is a field programmable gate array 
(FPGA) (In some of these embodiments, the PLD is a field programmable gate array 
(FPGA) - col.4, II.20-24); 
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(4) , (15), (25) The method, wherein the first memory cell is a static RAM-based 
configuration memory cell of the FPGA (field programmable gate arrays (FPGAs) 
controlled by configuration data stored in static RAM cells - col.8, 11.7-12); 

(5) , (16), (26) The method, wherein the multiplexer is a 4-to-1 multiplexer (The 
embodiments of FIGS. 4 and 5 are each constructed from one or more 4-to-1 
multiplexers - col. 7, 11.15-16); 

(6) The method, wherein the identifying and the routing are performed 
interactively with each other (col.1, II.50-56; col.2, 11.13-22; col.7, 11.1-14); 

(7) , (9), (11), (17), (27), (29), (31) The method/program/system further 
comprising evaluating the source and destination logic (col. 6, 11.13-18; col.6, II. 58-67). 

REMARKS 

7. The examiner introduces a new ground of rejection that is necessitated by 
applicant's amendment of the claims, see Form Paragraph 7.42.031 fl| 7.42.031 Action 
Is Final, Action Following Submission Under 37 CFR 1 .129(a) Filed On Or After June 8, 
2005). 

8. Accordingly, THIS ACTION IS MADE FINAL. Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 



the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Naum B. Levin whose telephone number is 571-272- 
1898. The examiner can normally be reached on M-F (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 




